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Abstract

Background: Urinary tract infections (UTIs) are common worldwide, with adolescents being especially
vulnerable due to hormonal, anatomical, and behavioral factors like puberty, sexual activity, and hygiene habits.
Females face higher risk, while UTIs in males may signal underlying issues. Poor hydration, infrequent
urination, and inadequate sanitation also contribute. Despite their impact, adolescent UTIs are understudied,
especially in low-resource settings. This hospital-based observational study investigates the prevalence and risk
factors of UTIs in adolescents to inform better prevention and care.

Objectives: The primary objective of the study was to identify the associated risk factors of UTI in Adolescence,
and also to estimate the prevalence of UTI in Adolescence admitted in pediatric ward.

Methodology: Hospital based observational study was conducted on 300 adolescents of age 10-18 years,
admitted in the pediatric wards. Patients with congenital renal anomalies, Patients with a recent history of urinary
catheterization or intervention and Patients requiring ICU admission were excluded from the study

Adolescents admitted in wards were sent routine laboratory investigations along with Urine microscopy, Urine
Culture and Sensitivity. Data was collected through self-formulated questionnaire was taken by face-to-face
interview analysis. Socioeconomic history was taken during the by questionnaire considering the per capita
income of the family they were categorized using modified Prasad classification.

Results: The present study included with adolescence age between 10-18 years admitted in pediatric wards,
there was statistically significant (P<0.05) association between sex, rural population, socioeconomic status,
mothers education, poor menstrual and general hygiene and low fluid intake. The present study also estimated
the prevalence of UTI in adolescence admitted in pediatric wards was 30%.

Conclusion: Our study found that poor hygiene, infrequent urination, and low fluid intake are modifiable risk
factors for UTIs in adolescents, while female sex and low socioeconomic status are non-modifiable factors.
Improving hygiene, hydration, and clothing choices may help reduce UTI incidence. Further research with
larger samples is needed to confirm these findings and explore preventive strategies.

Keywords: Urinary Tract Infection (UTI), UTI Prevalence, Adolescents, Risk Factors, Hospital-Based Study,
Adolescent Health.
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Introduction

Urinary Tract Infections (UTIs) are among the
most common infectious diseases worldwide,
significantly impacting public health and clinical
practice. Affecting individuals across all age groups,
these infections are particularly concerning in
adolescents due to the unique physiological,
hormonal, and behavioural factors present during
this critical stage of development. UTIs are caused
by the invasion of the urinary tract by pathogenic
microorganisms, most commonly bacteria such as
Escherichia coli. The condition is typically
categorized into upper and lower UTIs, with the
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former involving the kidneys and the latter affecting
the bladder and urethra. Adolescents represent a
population of particular interest due to the interplay
of hormonal changes, sexual activity, and other
lifestyle factors that predispose them to infection.
[1] Globally, UTIs account for a substantial number
of outpatient visits, hospital admissions, and
antibiotic prescriptions, highlighting their economic
burden (Foxman, 2014; Flores-Mireles et al., 2015)
[2]. In developing countries, limited healthcare
access and inadequate diagnostic facilities may
exacerbate the consequences of UTIs, as
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highlighted by Singh et al. (2018) [3]. Adolescence
is marked by rapid physical and psychological
changes that influence susceptibility to UTIs.
Hormonal fluctuations during puberty alter the
vaginal flora, increasing the risk of pathogenic
colonization. For females, anatomical differences,
such as a shorter urethra, further facilitate bacterial
entry into the urinary tract. Studies such as those by
Martinez et al. (2018) [4] and Sharma et al. (2020)
[5] highlight the role of hormonal changes during
puberty in altering microbial flora and increasing
infection risk. Sexual activity, a common milestone
in adolescence, has also been identified as a major
risk factor for UTIs, particularly among young
women. Practices such as inconsistent condom use
or poor hygiene after intercourse can exacerbate the
likelihood of infection. In males, although less
common, UTIs in adolescence may indicate
underlying anatomical abnormalities, such as
vesicoureteral reflux or urinary tract obstructions.
These conditions warrant prompt identification and
management to prevent recurrent infections and
associated complications. Research by Kim et al.
(2019) [6] provides insight into the importance of
early diagnosis and intervention for structural
abnormalities.

Behavioural and environmental factors play a
crucial role in the prevalence of UTIs among
adolescents. Poor hydration, prolonged urinary
retention, and inadequate personal hygiene are
common behaviour that contribute to the
development of infections. Additionally, lifestyle
choices, including dietary habits and the use of
feminine hygiene products, may influence
susceptibility. Adolescents in lower socioeconomic
settings may face additional challenges, such as
limited access to clean water and sanitary facilities,
further compounding the risk (Jones et al., 2018
[7]; Kumar et al., 2020) [8]. Environmental factors,
such as exposure to nosocomial pathogens in
healthcare settings, also contribute to the burden of
UTlIs. Studies like those by Clark et al. (2017) [9]
emphasize that adolescents undergoing medical
procedures like catheterization are at heightened
risk, underscoring the need for rigorous infection
control measures.

Despite the clinical significance of UTIs, there is a
paucity of data focusing specifically on
adolescents, particularly in  resource-limited
settings. Most existing studies are centered on
pediatric or adult populations, with limited
generalizability to adolescents due to their distinct
physiological and social characteristics. Studies,
such as those by Smith et al. (2020) [10] and Lee et
al. (2019) [11], emphasize the need for targeted
research on hormonal and behavioral changes
unique to adolescence. Furthermore, the role of
cultural practices and regional variations in risk
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factors remains poorly understood, as highlighted
by regional reviews (e.g., Patel et al., 2021) [12],
necessitating context-specific research. According
to global estimates by Foxman (2014) [1], UTIs
account for over 150 million cases annually, with a
substantial economic burden attributed to
healthcare costs and lost productivity.

Furthermore, studies like those by Flores-Mireles et
al. (2015) [2] underline the clinical and social
implications of UTIs, emphasizing their prevalence
and recurrence. UTIs can range from asymptomatic
bacteriuria to severe pyelonephritis, with the
potential to cause considerable morbidity if left
untreated. Adolescents, often navigating their first
interactions with healthcare systems independently,
are especially vulnerable to delayed diagnosis and
treatment, increasing the  likelihood  of
complications such as renal scarring or chronic
kidney disease (Hooton, 2019) [13].

This hospital-based observational study seeks to
address these gaps by investigating the prevalence
and associated risk factors of UTIs among
adolescents. By examining patient demographics,
clinical presentations, and lifestyle factors, this
research aims to provide a comprehensive
understanding of the determinants of UTIs in this
age group.

Aims and Objectives.

e To identify the associated risk factors of UTI in
Adolescence.

e To estimate the prevalence of UTI in
Adolescence admitted in pediatric wards.

Methodology

The study was conducted in adolescents of age 10-
18 years, admitted in the pediatric wards in
Adichunchanagiri Hospital and Research centre,
B.G. Nagara, Nagamangala Taluk, and Mandya
District. Prior consent was taken from parents for
participation in our study. Adolescents admitted in
wards were sent routine laboratory investigations
along with Urine microscopy, Urine Culture and
Sensitivity. Data was collected through self-
formulated questionnaire was taken by face-to-face
interview analysis. Socioeconomic history was
taken during the questionnaire considering the per
capita income of the family.

Data was collected and compiled in MS Excel.
Statistical analysis was performed using SPSS for
windows version 26.0. The description of data will
be in the form of mean () SD for quantitative data
and frequency and proportion for qualitative data.
Student t test used to compare continuous variables
and y2 test used to compare categorical variables. P
value <0.05 was considered statistically significant.

Results
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Table 1: Association of Sex with UTI Status

UTI Status Chi- Square
Sex YES NO P-Value
Female 57 (35.4%) 104 (64.6%)
Male 33 (23.7%) 106 (76.3%) 4.832 0.028

Significant association between sex and UTI status was observed (p = 0.028, Table 16). Females exhibited a
higher prevalence of UTIs (35.4%) compared to males (23.7%).
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Figure 1: Association of Sex with UTT Status

Table 2: Association of Address with UTI STATUS

UTI Status Chi- Square
Address YES NO P-Value
Rural 32 (27.4%) 85 (72.6%)
Urban 58 (31.7%) 125 (68.3%) 0.641 0.423

31.7% reported UTI status more prevalent among the urban living adolescents when compared to 27.4% in rural
areas. However, no significant association was found between address and UTI status (p = 0.423, Table 17).
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Figure 2: Association of Address with UTI Status

Table 3: Association of Socioeconomic Status with UTI STATUS

Socioeconomic Status UTI Status Chi- Square P-Value
YES NO

Upper class 8 (14.0%) 49 (86.0%)

Upper middle class 14 (29.16) 34 (70.84)

Middle class 31 (32.63%) 64 (67.37%) 23.557 0

Lower middle class 39 (25.2%) 116 (74.8%)

Lower class 29 (48.3%) 31 (51.6)

Socioeconomic status was significantly associated with UTI prevalence (p = 0.000, Table 18). Adolescents from
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lower class socioeconomic backgrounds had the highest UTI prevalence (48.3%), while those from Upper class
socioeconomic backgrounds had the lowest (14%)
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Figure 3: Association of Socioeconomic Status with UTI Status
Table 4: Association of Mother's Education with UTI Status
Mother's Education UTI Status Chi- Square
YES NO P-Value

Graduate 6 (21.4%) 22 (78.6%)
Postgraduate 0 (0.0%) 2 (100%)
Primary 45 (39.1%) 70 (60.9%) 8.13 0.043
Secondary 39 (25.2%) 116 (74.8%)

Adolescents whose mothers had only primary education had the highest UTI prevalence (39.1%), while no UTIs
were reported in the small subgroup of mothers with postgraduate education. However, a significant association
was observed with mother's education (p = 0.043, Table 20).
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Figure 4: Association of Mother's Education with UTT Status

Table 5: Association of Poor Hygiene with UTT Status

Poor Hygiene UTI Status Chi- Square P-Value
YES NO

Yes 45 (42.5%) 61 (57.5%)

No 45 (23.2%) 149 (76.8%) 12.104 0.001

Adolescents with poor hygiene had a higher UTI rate (42.5%) compared to those with good hygiene (23.2%).
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Figure 5: Association of Poor Hygiene with UTI Status
Table 6: Association of Low Fluid Intake with UTI Status
Low Fluid Intake UTI Status Chi- Square P-Value
YES NO
Yes 39 (48.8%) 41 (51.2%)
No 51(23.2%) 169 (76.8%) 18.263 0

Low fluid intake was significantly associated with UTI prevalence (p = 0.000, Table 23). Participants with low
fluid intake had a higher UTI prevalence (48.8%) compared to those with adequate fluid intake (23.2%).
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Figure 6: Association of Low Fluid Intake with UTI Status

Table 7: Association of Frequent Public Restroom Use with UTI Status

Frequent Public Restroom Use UTI Status Chi- Square

YES NO P-Value
Yes 27 (37.5%) 45 (62.5%)
No 63 (27.6%) 165 (72.4%) | 2.538 0.111

Although a slightly higher UTI prevalence was observed in this group (37.5%) compared to those who did not
use public restrooms frequently (27.6%), the association was not statistically significant (p = 0.111, Table 25).
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Figure 7: Association of Frequent Public Restroom Use with UTI Status

Table 8: Association of Menstrual Hygiene with UTI Status

Menstrual Hygiene UTI Status Chi- Square P-Value
YES NO

YES 54 (37.5%) 90 (62.5%)

NO 3 (17.6%) 14 (82.4%)

NA 33 (23.7%) 106 (76.3%) 7.685 0.021

Poor menstrual hygiene was significantly associated with UTI prevalence (p = 0.021, Table 27). Among those
reporting poor menstrual hygiene, UTI prevalence was 37.5%, compared to 17.6% in the subgroup with better

hygiene practices.
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Figure 8: Association of Menstrual Hygiene with UTI Status

Discussion

One of the most prevalent bacterial infections in
children is urinary tract infections (UTIs), which
afflict 7.8% of children under the age of 19 and
cause fever and/or urinary symptoms. In the first
year of life, boys are more likely than girls to get a
UTI (3.7%), but after that, girls are more likely to get
one. This could be explained by the female urethra's
shorter length, the frequent enteric organism
colonization of the perineum, the high pH of the
vagina, and the bacteria's greater adherence to
vaginal cells. The most frequent bacterial cause of
UTIs, Escherichia coli, is responsible for about 80%
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of pediatric UTlIs; females are more likely than
males to have E. coli. Other prevalent organisms in
children include  Pseudomonas  aeruginosa,
Klebsiella, Proteus, and Enterococcus. Children
rarely get UTIs from viruses or fungus, and they
typically only affect the lower urinary tract. The
most prevalent uropathogen found in a study that
examined 1588 urine samples from female patients
was Escherichia coli.

Nine percent of children younger than 60 days with a
temperature higher than 100.4°F (38°C) had a UTI,
according to a study of newborns who presented to
pediatric emergency rooms. One organism cultured
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from a specimen obtained at the following
concentrations is the reference standard for the
diagnosis of UTI: a clean-catch, midstream specimen
with 1,00,000 colony-forming units per milliliter or
more; a suprapubic aspiration specimen with more
than 1 colony-forming units per milliliter; or a
catheter specimen with more than 10,000 colony-
forming units per milliliter. Although it has not been
incorporated into established guidelines, it has been
recommended that lower colony counts be used in
patients who exhibit symptoms The present study
included 300 adolescents between the ages of 10 and
18 years, with an average age of 13.57 +2.209 years.
The largest group of participants (42%) belonged to
the 13-15 years age range, followed by 35% in the
10-12 years group, and 23% in the 16-18 years
group. The highest reported UTI was in the age
group of 16-18 years (33.3%) and 10-12 years
(33.3%) respectively. Analysis of the relationship
between age and UTI status did not reveal a
statistically significant association (p = 0.334),
indicating that the likelihood of developing a UTI
was similar across the three age groups. In contrary
to our study, Mititelu et al. included a much larger
sample of 1103 participants with a majority of
respondents (76.2%) were under 45 years old,
however only 21.12% of their participants were in
the age group between 18 and 25 years.
Additionally, they found that the 26-35 age group
had the highest frequency of UTIs in various time
frames (41.6% in the last 6 months), while the 18-25
age group had the lowest incidence, with 28.81%
reporting never having a UTI in their study.
Additionally, Kavitha et al. 102 studied specifically
targeted pediatric patients aged 2- 12 years. Within
the pediatric cohort, 70.1% of cases were from the 5-
12 years age group, while 29.9% belonged to the 2-5
years age range in their study. Similarly, in
comparison, the Shanmugam et al. study examined
80 children aged 1 to 12 years and the largest
proportion (55%) was in the 1-5 years age group,
followed by 35% in the 6-10 years group and 10% in
the 11-12 years group. However, the Akhil et al.
study focused solely on adolescent girls, with the
majority of participants (54.54%) aged 17 years. The
study population comprised 161 females (53.7%)
and 139 males (46.3%). There was a statistically
significant association between sex and UTI status (p
= 0.028), with females showing a higher UTI
prevalence (35.4%) compared to males (23.7%).
This finding was consistent with existing research
suggesting that anatomical differences in females,
such as a shorter urethra, increase their susceptibility
to UTIs. In comparison to our study, Mititelu et al.
included a significantly higher proportion of female
respondents (80.1%) compared to males (19.9%),
which was higher than our research. Also, the
Mititelu et al. study further reinforces this, indicating
that only female respondents reported frequent UTIs.
Additionally, more than 50% of male respondents
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reported never experiencing a UTI, compared to
21.52% of females in their study. Conversely, in the
Kavitha et al. pediatric study revealed a male
predominance, with 59.8% of cases occurring in
boys and 40.2% in girls. This gender reversal among
children can be attributed to anatomical factors like
preputial adherence and lack of circumcision, a
significant risk factor highlighted in their pediatric
population. Also, notably, there was a female
predominance (54 females vs. 26 males) in the
Shanmugam et al. study, leading to a male-to-female
ratio of 1:2.07 in their study. Of the total
participants, 183 (61%) resided in urban areas, while
117 (39%) lived in rural areas. However, there was
no significant association between place of residence
and UTI prevalence (p = 0.423). This suggests that
geographical location alone may not be a significant
determinant of UTI risk in adolescents. Similar to
our findings, most participants were from urban
areas (79.15%) and reported a higher incidence of
UTI in the Mititelu et al. study. In concordance to
our study findings, in the Kavitha et al. study, 90.2%
of pediatric cases came from urban areas, while only
9.8% were from rural regions. In another study by
Akhil et al. similarly found that 77.28% of
adolescent girls resided in urban areas, but residence
did not significantly influence UTI prevention
behaviors (p = 0.008) in their study. Most
participants belonged to the middle socioeconomic
group (51.7%), followed by the low (29.3%) and
high (19%) categories. Socioeconomic status
demonstrated a strong statistical association with
UTI prevalence (p = 0.000). Adolescents from low
socioeconomic backgrounds had the highest rate of
UTIs (48.9%), while those from higher
socioeconomic backgrounds exhibited the lowest
prevalence (14%). This likely reflects disparities in
access to healthcare, hygiene education, and sanitary
living conditions. Similar to our study, in Kavitha et
al. study, the majority (55.1%) of pediatric patients
belonged to socio-economic class IV (lower-middle
class), while 35.5% were from class V (lowest socio-
economic group) according to the modified
Kuppusamy classification. No patients were
classified in the upper economic categories (Class I
and II) in their study. Regarding the educational
background of fathers, 40% had completed
secondary education, 31% were graduates, 19% had
a primary education, and 10% had a postgraduate
degree. No significant association was found
between father's education level and UTI status (p =
0.336). In contrast, there was a significant
relationship between mother's education and UTI
prevalence (p = 0.043). Adolescents whose mothers
had only primary education exhibited the highest
UTI prevalence (39.1%), while no UTIs were
reported in the small subgroup of mothers with
postgraduate education. This suggests that maternal
education levels may influence hygiene practices
and preventive care. However, Akhil et al.
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104reported that 59.10% of participants’ mothers
had a degree or higher education. However, there
was no statistically significant association between
maternal education and UTI prevention practices (p
= 1.03) in their research. Urinary infection
susceptibility can be influenced by lifestyle and diet.
In terms of lifestyle, the body's ability to detoxify
and maintain immunity is particularly influenced by
sleep, physical activity, and personal hygiene. In
order to avoid and treat urinary infection diseases,
the body must be properly nourished and hydrated.
Poor hygiene practices were reported by 35.3% of
participants and were significantly associated with
UTI prevalence (p = 0.001). Participants who
reported poor hygiene had a higher UTI rate (42.5%)
compared to those with better hygiene (23.2%). This
finding emphasizes the role of maintaining proper
hygiene in preventing UTIs. Similarly, Mititelu et al.
highlighted improper hygiene as a key contributor to
UTIs. In a higher prevalence compared to our study,
Akhil et al. reported that 58.35% of adolescent girls
engaged in improper UTI prevention practices,
highlighting gaps in knowledge and hygiene
behaviors. Infrequent urination was reported by
30.3% of the participants, and this was significantly
linked to UTI status (p = 0.003). Adolescents who
urinated infrequently had a higher UTI prevalence
(41.8%) compared to those who urinated more
regularly (24.9%). This aligns with established
knowledge that holding urine for prolonged periods
can foster bacterial growth and increase UTI risk.
Low fluid intake was observed in 26.7% of the study
participants and was significantly associated with
UTI prevalence (p = 0.000). Participants who
consumed less fluid reported a higher UTI
prevalence (48.8%) compared to those with adequate
hydration (23.2%). Adequate fluid intake is known
to aid in flushing out bacteria from the urinary tract,
reducing infection risk. Frequent use of public
restrooms was reported by 24% of participants.
Although the UTI prevalence was slightly higher in
this group (37.5%) compared to those who did not
use public restrooms frequently (27.6%), the
association was not statistically significant (p =
0.111). This indicates that public restroom use alone
may not substantially elevate UTI risk. In
concordance to our study, Kavitha et al. 102
observed usage of common toilets or public
restrooms among only 19.6% of their study
participants. A history of recurrent UTIs was
reported by 14% of participants. However, no
significant association was found between recurrent
UTIs and current UTI status (p = 0.611), indicating
that a prior UTI did not increase the likelihood of
infection during the study period. However, the
Mititelu et al. study found a higher risk of recurrent
UTIs among females and the 26-35 age group.
Recurrent urinary tract infections are a dangerous
condition that can raise the risk of premature death,
especially in young women, according to clinical
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research. Epidemiological evidence indicates that
urinary tract infections are significantly more
common in women[1]. Also, Similarly, Akhil et al.
identified that 14.54% of adolescent girls reported a
history of UTI in the past two years, reinforcing the
idea that adolescence is a vulnerable period for UTI
development. However, 85.46% had no prior UTI
history in their study. Menstrual hygiene was
applicable to 161 female participants. Poor
menstrual hygiene was significantly associated with
UTI prevalence (p = 0.021). Among those with
inadequate menstrual hygiene, UTI prevalence was
37.5%, while it was 17.6% in those reporting better
hygiene practices. This underscores the critical role
of menstrual hygiene in reducing UTI risk among
adolescent girls. The overall prevalence of UTIs in
this adolescent population was 30% (90 out of 300
participants). Key factors significantly associated
with UTI prevalence included female sex, low
socioeconomic status, poor hygiene, infrequent
urination, low fluid intake and poor menstrual
hygiene.

Conclusion

Our study identified multiple modifiable risk factors
for UTTIs in adolescents. These include poor personal
and menstrual hygiene, infrequent urination and low
fluid intake also the association of lower mothers
educational status had increased prevalence of UTI
was observed in this study. Additionally, female sex
and low socioeconomic status were found to be
significant non-modifiable risk factors. Interventions
aimed at improving hygiene education, encouraging
proper hydration, and promoting suitable clothing
choices could help reduce UTI incidence. Future
research with larger, community-based samples and
longitudinal designs is needed to validate these
findings and identify further preventive strategies.
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